The boron and nitrogen hyperfine structure in the rotational spectra of aminodifluoroborane has been investigated and the quadrupole coupling constants of1 and nitrogen have been determined. We get the following results for the nuclear quadrupole coupling constants: ^aa(n B) = -1.971 (6) MHz, xbh(11B) = -0.500(11) MHz, *cc(n B) -2.471 (11) MHz, and *aa(14N) = 0.890 (5) MHz, Zbfc(14N) = 2.303 (7) MHz, xcc(14N) = -3.193 (8) MHz. Additionally we determined rotational and centrifugal distortion constants according to Watson's A reduction.
Introduction
Several types of aminoboranes, general formula R2N-BR'2 can often be prepared by pyrolysis of borane-ammonia complexes:
R3NBR'3-^R 2N -B R 2 + RR'.
For example aminoborane, NH2BH2 (R = R'=H), which is isoelectronic with ethylene CH2CH2 is pre pared by pyrolysis of the precursor molecule ammo nia borane NH3BH3 [1] , Gaseous aminodifluorobo rane, NH2BF2, which is isoelectronic with CH2CF2 may be prepared using the same preparation method. In this case ammonia-boron trifluorid NH3BF3 is the precursor molecule. Both aminoborane compounds mentioned above are unstable in opposition to their organic analogs.
The microwave spectra of 6 isotopomers of aminodifluoroborane, 14NH2UBF2, 14NH210BF2, 15NH2n BF2, 15NH210BF2, 14ND2n BF2 and 14ND210BF2, were first observed and assigned by Uovas and Johnson [2] . They determined the structure and the dipole moment of the planar molecule, which belongs to the point group C2V.
The nitrogen and the boron nucleus in aminodi fluoroborane have nuclear spins I larger than 1/2, / ( 14N) = 1 and / ( n B) = 3/2, which give rise to a hy perfine structure (hfs) of the rotational transitions due to quadrupole coupling of both nuclei. Uovas et al.
were not able to resolve these hyperfine structures.
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Therefore they could not determine the nuclear quadrupole coupling constants of both nuclei.
Experimental
Gaseous NH2BF2 was prepared by pyrolysis of solid ammonia-boron trifluoride NH3BF3.
H3NBF3 400" 410K) H 2N -B F2 + HF.
The precursor substance amonia-boron trifluoride was prepared by the reaction of ammonia and boron trifluoride. 100 Torr of gaseous ammonia was filled in an evacuated glass bulb and frozen at -196°C (liquid nitrogen). Then 100 Torr of gaseous boron trifluoride was filled in the cooled glass bulb. The mixture was allowed to warm to room temperature. During this time both substances, ammonia and boron trifluoride, react and build the white solid reaction product am monia-boron trifluoride. This procedure was repeated several times until we gathered about 1 g of ammoniaboron trifluoride. This substance was used as precur sor for the pyrolysis without further purification.
The lifetime of NH2BF2 was only about 1 min in the brass cells of the microwave Fourier transform (MWFT) spectrometers [3] [4] [5] [6] , So we had to use a flow-system to measure the spectra. The rotational transitions of NH2BF2 were recorded in the frequency range between 5 and 18 GHz at room temperature and pressures between 0.13 and 0.65 Pa. We measured only transitions of the main isotopomer 14NH2UBF2. These transitions are listed in Table 1 . The frequencies of all hyperfine components were determined by a Table 1 . Rotational transitions of l4NH2"BF2, vc: hypothetical center frequency, < 5C: difference between calculated and hypothetical center frequency, vobs: frequency of the hyperfine component, Avexp: experimental hfs-splitting referred to the hypothetical center frequency, Avcalc: calculated hfs-splitting referred to the center frequency, S: difference between experimental and calculated hfs-splitting. Transitions marked with *, are used for the hfs-analysis. 
14485.2 MHz 14481.7 MHz least squares fit of the signal in the time domain to minimize overlapping effects in the frequency domain [7, 8] ,
Results and Discussion NH2BF2 is a slightly asymmetric oblate top rotor (x = 0.833) with the dipole moment vector along the a-axis of inertia. Our first calculations of the rota tional transitions were based on the rotational and centrifugal distortion constants given in [2] . For the final fit of the rotational parameters we made use of all our transitions. Additionally the transitions which are listed in [2] with the exception of the transition J K _ K + -J 'K '_ K '+ = 4 1 3 -3 1 2 were included. The difference between the calculated and the mea sured center frequency of the transition mentioned above was about 400 kHz. Therefore it was omitted in the final fit which had a standard deviation of 101 kHz. This rather high standard deviation results from the two sets of transitions with different accu racy. We were able to determine the rotational con stants, centrifugal distortion constants according to Watson's A reduction of fourth order [9] and two of the sextic constants, <Pj and (PJK. The other sextic constants were fixed to zero. Additionally we had to use the planarity relation for the sextic constants [10] . The results of the fit are listed in Table 2 .
The hyperfine structure of the rotational transitions of NH2BF2 were analysed by first order approxima tion [11] . First calculations of the hyperfine structure of transitions were based on the principal boron cou pling constants of BF2OH (yz, yx, yy) [12] and the ni trogen coupling constants of aminoborane [13] . The assignment and analysis of the hyperfine pattern of the transition J K _ K + -J ' K'_ K'+ = 1 0 1 -0 0 0 (see Fig. 1 ) yields the coupling constants xaa of both boron and nitrogen. The determined value of the boron coupling constant yaa = -1.971 MHz is rather similar to the initial assumption, the coupling constant £2(BF2OH) = -1.835 MHz. The determined value of the nitrogen coupling constant yaa -0.890 MHz differs strongly from our initial assumed value yaa(n BH214NH2) = 0.095 MHz.
The four transitions which are marked with * in Table 1 were used for the hyperfine structure analysis. The results are listed in Table 3 .
The interpretation of the boron coupling constants of aminodifluoroborane is similar to the discussion of coupling constants of trivalent bonded boron com pounds given in [13] . In this paper we listed in Table 5 some trivalent boron compounds and their quadru pole coupling constants. These boron compounds were classified in three groups by the order of magni tude of their coupling constants ycc. In the picture we use in [13] the boron bonding orbitals are sp2-hybrids, the orbital perpendicular to the sp2-plane is a pure p-orbital. The unbalanced occupation of this p-orbital is approximately described by the coupling constant ycc. The higher the occupation of this orbital, the lower is the coupling constant ycc. Aminodifluoro borane belongs to the third group of molecules in Table 5 containing C6H5BF2 and BF2OH. These bo ron compounds have three bonding partners possess ing Tt-electrons. In case of aminodifluoroborane the bonding partners are the two fluorine atoms and the NH2-group which provide all back donation of 7r-electrons into the p-orbital of boron. Consequently the value of coupling constant ycc of NH2BF2 is as low as the other ycc values of the boron compounds of the third group.
